Menstrual blood closely resembles the uterine immune micro-environment and is clearly distinct from peripheral blood.
Is menstrual blood a suitable source of endometrial derived lymphocytes? Mononuclear cells isolated from menstrual samples (menstrual blood mononuclear cells (MMC)) are clearly distinct from peripheral blood mononuclear cells (PBMC) and show a strong resemblance with biopsy-derived endometrial mononuclear cells. A critical event in the onset of pregnancy is the implantation of the embryo in the uterine wall. The immune cell composition in the endometrium at the time of implantation is considered pivotal for success. Despite advancing knowledge on the composition of the immune cell population in the uterus, the role of endometrial immune cells in reproductive disorders is still not fully resolved, mainly due to the fact that this type of research requires invasive techniques. Here, we collected menstrual fluid and validated this unique non-invasive technique to obtain and study the endometrium-derived immune cells which would be present around the time of implantation. Five healthy non-pregnant females with regular menstruation cycles and not using oral contraceptives collected their menstrual blood using a menstrual cup in five consecutive cycles. Sampling took place over the first 3 days of menses, with 12 h intervals. Peripheral blood samples, taken before and after each menstruation, were obtained for comparative analysis. MMC and PBMC samples were characterized for the different lymphocyte subsets by flow cytometry, with emphasis on NK cells and T cells. Next, the functional capacity of the MMC-derived NK cells was determined by measuring intracellular production of IFN-γ, granzyme B and perforin after culture in the presence of IL-2 and IL-15. In support of their endometrial origin, MMC samples contained the typical composition of mononuclear cells expected of endometrial tissue, were phenotypically similar to the reported phenotype for biopsy-derived endometrial cells, and were distinct from PBMC. Increased percentages of NK cells and decreased percentages of T cells were found in MMC when compared with PBMC from the same female. The MMC-derived NK cells were pre-dominantly CD56(bright)/CD16(-), in contrast to the primarily CD56(dim)/CD16(+) peripheral blood NK cells. MMC-derived NK cells expressed CD103, indicating their mucosal origin. In addition, the pattern of natural cytotoxicity receptor (NCR) expression in MMC-derived NK cells was comparable with that in endometrial biopsy-derived NK cells. Compared with PBMC, the NKp30 expression was decreased, while the percentage of NKp44 positive cells was increased in MMC samples. CXCR3 and CXCR4 were hardly expressed by MMC-derived NK cells, indicating that these cells are not of PBMC origin. NK cells from MMC samples were functional as shown by their capacity to produce IFN-γ, granzyme B and perforin, upon stimulation with IL-2 and IL-15. MMC-derived T cells revealed an increased expression of CD103, CD69 and CXCR4 compared with PBMC-derived T cells. Importantly, MMC collection using a menstrual cup proved highly reliable and reproducible between women and between cycles. Based on the parameters we studied, MMC appear similar to biopsy-derived endometrial mononuclear cells. However, sampling is not done at the exact same time in the menstrual cycle, and thus we cannot exclude some, as yet undetected, differences. Also, it should be considered that for some women, the use of the menstrual cup may be unpleasant. Menstrual blood may be a source of endometrial cells and may create new opportunities to study uterine immunological cells in fertility issues. No external funding was obtained for the present study. None of the authors have any conflict of interest to declare. NA.